Hippocampal Learning and Number Processing in Young Children by Pilger, Thomas R et al.
University of Louisville 
ThinkIR: The University of Louisville's Institutional Repository 
Undergraduate Arts and Research Showcase Undergraduate Research 
2021 
Hippocampal Learning and Number Processing in Young Children 
Thomas R Pilger 
thomas.pilger@louisville.edu 
Manal Zafar 
University of Louisville, manal.zafar@louisville.edu 
Nicholas Hindy 
University of Louisville, nicholas.hindy@louisville.edu 
Follow this and additional works at: https://ir.library.louisville.edu/uars 
 Part of the Cognitive Neuroscience Commons 
Recommended Citation 
Pilger, Thomas R; Zafar, Manal; and Hindy, Nicholas, "Hippocampal Learning and Number Processing in 
Young Children" (2021). Undergraduate Arts and Research Showcase. 59. 
https://ir.library.louisville.edu/uars/59 
This Book is brought to you for free and open access by the Undergraduate Research at ThinkIR: The University of 
Louisville's Institutional Repository. It has been accepted for inclusion in Undergraduate Arts and Research 
Showcase by an authorized administrator of ThinkIR: The University of Louisville's Institutional Repository. For 
more information, please contact thinkir@louisville.edu. 
UofL Design and Print
Preliminary Results
Discussion
Hippocampal Learning and Numerical Processing in Young Children
Thomas Pilger, Manal Zafar, Nicholas Hindy PhD.
Departments of Psychological and Brain Sciences, University of Louisville
Al-Aidroos, N., Said, C. P., & Turk-Browne, N. B. (2012). Top-down attention switches coupling between low-level and high-level
areas of human visual cortex. Proceedings of the National Academy of Sciences, 109(36), 14675-14680.
Fischl, B. (2012). FreeSurfer. Neuroimage, 62(2), 774-781.
Holgersson, I., Barendregt, W., Emanuelsson, J., Ottosson, T., Rietz, E., & Lindström, B. (2016). Fingu—A game to support children’s
development of arithmetic competence: Theory, design and empirical research. In International perspectives on teaching and
learning mathematics with virtual manipulatives (pp. 123-145). Springer, Cham.
Yushkevich, P. A., Pluta, J. B., Wang, H., Xie, L., Ding, S. L., Gertje, E. C., ... & Wolk, D. A. (2015). Automated volumetry and regional
thickness analysis of hippocampal subfields and medial temporal cortical
structures in mild cognitive impairment. Human brain mapping, 36(1), 258-287.
Participants
• 16 young children (5 female).
• Ages: 5 – 8 years.
Mock Scan
• The child participant was introduced to the sounds and environment they would experience while
completing the fMRI task.
• The participant’s ability to complete the fMRI task was tested. If the child did not feel comfortable with
completing the mock scan they were not asked to continue participating in the study.
Pre-Scan
• Participants indicated the number of stars by pressing the correct number of fingers on either of
the two button boxes in the scanner.
• Tasks had two conditions – configurations taken from Fingu and novel configurations.
• Instead of fruit, the tasks had stars in varying configurations, ranging from 3 to 6.
• Participants indicated the number of stars by pressing the correct number of fingers on either of
the two button boxes in the scanner.
Fingu
• Between the pre-scan and post-scan, participants trained on Fingu on an Ipad for one week at
home.
• Fingu displays configurations of 1 – 10 fruits moving across the screen and players must indicate
how many fruits they see by pressing down the same number of fingers.
• Parents were instructed to let the child have at least 10-15 minutes of play time every day.
Post-Scan
• The participant completed the same fMRI tasks that were complete in the pre-scan, but with
different configurations.
Design
• Decreased functional connectivity between the IPS and occipital pole
suggests lesser reliance on the IPS for patterns, post training.
• Further analyses needs to be done to explain the lack of significant
differences in the hippocampus
• The lack of significance in correlation between the hippocampus and the
visual cortex could also suggest that the trained patterns become more
specific over time.
• Further analyses on the MTL (medial temporal lobe) and visual cortex are
required to tease apart the effect of trained patterns.
Introduction
• Children can visually perceive and quantify a small number of items in a set (configuration) by either subitizing or
recognizing the overall spatial configuration.
• Subitizing is defined as the rapid and accurate enumeration of a small set of objects.
• The hippocampus has been shown to play a role in statistical learning, which is the rapid means of extracting
regularities from the environment.
• The use of either strategy to quantify suggests a difference in learning.
• Previous studies have established the intraparietal sulcus’(IPS) role in non-symbolic and symbolic numerical
processing.
• How does repeated exposure to spatial patterns affect functional connectivity with the IPS and hippocampus?
• Can exposure to specific spatial patterns lead to generalized learning of novel configurations?
Hypotheses
• We predicted that IPS – early visual cortex functional connectivity would be lower post-training because of a
lesser reliance on IPS for previously seen patterns.
• We would observe training effects in the temporal correlation between the hippocampus and the early visual





Shows the mean temporal correlations between IPS and Occipital Pole, and between Hippocampus and 
Occipital Pole. In both graphs, the first two bars represent Pre-training and the last two represent Post-
training. Results show a significant decrease in temporal correlation between IPS and occipital pole post-
training. 
* p < .05
fMRI Task
• 4 interleaved runs – each run had 6 blocks
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